III. EXP-NRU-3 05 Irradiation Test Series 24
A As of July 1967, the first irradiation test (NRU-305) had been discharged from the U-3 loop after attaining its design burnup of 10,000 Mwd/MTU and the post-irradiation examination was nearing completion. The second test (NRUAlt. I) had attained an estimated peak burnup of '^l 3,000 Mwd/MTU and was continuing irradiation. Two irradiation tests {WRl-951 and -952) were in-pile at the WRl reactor and had accixmulated estimated peak burnups of '-^10,000 and '^1,000 Mwd/MTU, respectively. Additional experiments (NRU-305 Alt. II and WRl-954) have been fabricated and are aw^aiting insertion at the respective test facilities.
Data pertinent to each of these six irradiation tests are presented in Table 1. AI-CE-78 
B. URANIUM CARBIDE
Hyperstoichiometric UC, which contains some second phase UC,, has been t found to be compatible with SAP up to 950°F which is well above the maximum anticipated fuel-clad interface temperature for the HWOCR.
The arc-melted and cast UC fuel slugs used in the irradiation testing program have been highly characterized with regard to fabrication procedures and techniques, physical characteristics, and structural differences. Of the 250 kg of UC fuel slugs in the HWOCR irradiation experiments, the chemical composition, density, and microstructure have been individually characterized for 45 kg ('~350 fuel slugs).
Typical UC fuel slugs are shown in Figure 4 . Typical UC fuel slug specification requirements (WRl-951 and 952) are presented, and compared with analytical data, in Table 5 . 
Zinc ( In addition to the in-pile operating experience accumulated on eutectic bonded fuel rod closures, more than 1,000 end closures have been fabricated and used to evaluate the mechanical properties of SAP cladding tubes. Typical mechanical property tests are short-term elevated temperature burst tests ( Figure 5) and long-term (500 to 5,000 hr), elevated temperature (750 to 900 °F), biaxial stress rupture tests ( Figure 6 ). No failure has occurred in a eutectic bonded end closure during these tests.
A cross section of an eutectic bonded closure is shown in Figure 7 . A silver-plated, 1100 Aluminum Alloy end plug is bonded to a SAP tube end by application of temperature and pressure. Bonding occurs when the molten silver-aluminum eutectic, formed at the silver-1100 Aluminum Alloy end plug interface, wets and diffuses into the SAP tube wall. Bonds were made in an inert atmosphere chamber such as illustrated in Figure 8a is attested to by the fact that a yield >98% was realized in fuel rod fabrication.
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EXP-NRU-305 IRRADIATION TEST SERIES
A. EXP-NRU-305
The NRU-3 05 irradiation experiment, shown in Figure Irradiation of one fuel element assenably (NRU-305), containing 54 SAP UC fuel rods, was terminated after 9 months in-pile when failures occurred in some zirconium-clad UO^ fuel rods that were part of the fuel element string. The SAP-clad UC fuel rods did, however, reach their minimum design peak burnup of 10,000 Mwd/Mtu before the test was terminated. No failures occurred in the SAP UC fuel rods.
Two fuel element assetnblies, the NRU-305 Alt. I and the WRl-951, containing 92 SAP UC fuel rods, had completed 14 months of irradiation and attained calculated peak burnups of 13,000 and 10,000 Mwd/Mtu, respectively, as of July 1967.
One fuel element assembly, the WRl-952 containing 38 SAP UC fuel rods, had completed two months of irradiation testing and attained a calculated peak burnup of 1,000 Mwd/MTU, as of July 1967.
Two additional fuel element assemblies, the NRU-305 Alternate II and the WR 1-954 containing 122 SAP UC fuel rods, have been fabricated and are ready for irradiation testing.
No failures have yet occurred in any of the SAP UC fuel rods fabricated to date.
